Magnesium blocks the loss of protein kinase C, leads to a transient translocation of PKC(alpha) and PKC(epsilon), and improves recovery after anoxia in rat hippocampal slices.
Magnesium is a potent neuroprotective agent against damage to synaptic transmission during cerebral anoxia and reoxygenation. We investigated the mechanisms of anoxic transmission damage and magnesium neuroprotection by examining the response of PKC isoforms to an anoxic insult in the rat hippocampal slice model. A 2-min anoxic period, which resulted in almost complete recovery of synaptic function, did not result in PKC downregulation. In contrast, inducing long-term damage with 10-min anoxia resulted in the downregulation of the conventional PKCs betaI, betaII and gamma immediately after the insult and after 1-h reoxygenation. There was additional loss of PKC(alpha) and PKC(epsilon) after 1-h reoxygenation. Magnesium treatment improved the recovery of synaptic transmission, blocked the loss of PKC and resulted in a transient translocation of PKC(alpha) and PKC(epsilon) to the membrane fraction. Selective downregulation of cPKCs and PKC(epsilon) correlated with permanent damage to synaptic transmission while translocation of PKC(alpha) and PKC(epsilon) correlated with preservation of synaptic function. The mechanisms of magnesium neuroprotection may include altering the PKC response to an anoxic insult.